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vapour diffusion resistance is reduced when the relative humidity increases, and vice versa. The invention further relates to a method of 
making the water vapour barrier. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


n 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senega) 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azcibaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The fonrwr Yugoslav 


TM 


Ttulimenistan 


BF 


BurVina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Ugaixb 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mcxko 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


J^>an 


NE 


Niger 


VN 


Vict Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerlarx] 


KG 


Kyigyzstan 


NO 


NwTvay 


ZW 


Zimbabwe 


CI 


Cdcc d'lvoire 


KP 


Oemocnttic Ptoplc's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech RcpubKc 


LC 


SainI Lucia 


RU 


Russian Federation 






DE 


Germany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanlca 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Sing^re 







wo 00/3775) 




1 



JCt 




WPCT/PTO 



PCT/DK99/00724 



09/ 



868692 



2 1 m 200J 



A WATER VAPOUR BARRIER AND A METHOD OF MAKING THE SAME 

The present invention relates to a water vapour barrier of the type used in building 
structures such as roof or wall structures. It is well known to use such vapour barriers in 
5 the form of plastic films or other sheet materials between a roof or wall structure and a 
ceiling or wait covering of a room in a building. Usually, the roof or wall structure defines 
cavities therein which are totally or partly filled with a heat insulating material. Due to for 
example leakage and/or water vapour condensation caused by variation in temperature 
moisture may accumulate in the cavities of the roof or wall structure, and such moisture 
10 may cause corrosion of structural elements of metal and fungus or rot attack on structural 
elements of wood. 

The international patent application No. WO 96/33321 discloses a water vapour barrier for 
use in heat insulation of buildings. This known vapour barrier is in the form of a plastic film 

15 or a membrane of the type having a water vapour diffusion resistance, which varies in 
dependency of the relative moisture of surrounding air. This means that when the relative 
moisture within the roof or wall structure is high, the diffusion resistance of the vapour 
barrier will be low - typically a diffusion resistance equivalent to 0.2 m air column 
(according to DIN 52 615) - so that moisture from the cavities of the roof or wall structure 

20 may diffuse through the vapour barrier and into the room of the building. However, when 
the relative moisture on the warm side of the roof or wall structure is low, for example in 
the winter, the diffusion resistance of the vapour barrier will be higher, typically equivalent 
to 2 m air column - but a substantia! amount of water vapour may diffuse from the room of 
the building into the roof or wall structure, which is undesirable. Furthermore, this known 

25 vapour barrier is water tight, which means that free water which may have leaked into 
cavities of the roof or wall structure is collected therein and can only very slowly diffuse or 
condense in the summer through the vapour barrier after having been vaporised. 

The European patent No. EP 0148870 discloses a vapour barrier formed by a pair of 
30 vapour impervious plastic films made from polyethylene, and an intermediate water 
absorbing layer. The oppositely arranged vapour impervious plastic films have through 
openings defined therein. However, the openings in the opposite plastic films are offset or 
displaced in relation to each other. This known vapour barrier structure allows vapour to 
dry out through the barrier via condensation and by capillary action and the vapour 
35 diffusion resistance is dependent on the character of the intermediate layer of water 
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absorbing material and on the minimum spacings of adjacent openings in the opposite 
vapour impervious plastic films. This known water vapour barrier also allows free water 
accunnulated within cavities of a roof or wall structure to be drained through the vapour 
barrier by capillary action. However, when this known laminated water vapour barrier is 
5 used, vaporised moisture may dry out from the roof or wall structure through the vapour 
barrier via condensation and capillary action into an inner room of the building only when 
the relative humidity and the temperature difference between the roof or wall structure and 
the vapour barrier is such that vapour is condensed on the intermediate layer of water 
absorbing material which is exposed at the openings defined in the outer plastic film. This 
1 0 means that the roof or wall structure may dry out only when there is a suffrciently fall of 
temperature in the roof or wall structure, such that the temperature outside is higher than 
the temperature in the room or inner space of the building. 

The present invention provides an improved vapour barrier of the latter type. Thus, the 
1 5 present invention provides a water vapour barrier comprising a first, water impervious 
membrane having a plurality of first through openings defined therein, a second, water 
impervious membrane arranged opposite to the first membrane, and water absorbing 
material being arranged within one or more spaces being defined between the first and 
second membranes, and the vapour barrier according to the invention is characterised in 
20 that at least part of said second membrane is of a material of the type having a water 
vapour diffusion resistance, which varies in dependency of the relative humidity of air in 
contact therewith, such that the vapour diffusion resistance is reduced when the relative 
humidity increases, and vice versa. 

25 The second membrane may have a plurality of second through openings defined therein, 
and the first through openings in the first membrane may be offset in relation to the 
second through openings in the second membrane, or the first and second openings may 
be placed opposite to each other. 

30 Preferably, the water vapour barrier may be arranged such that the first membrane, which 
is impervious to water, Is facing the room of the building while the second membrane 
through which water vapour may diffuse is facing outwardly towards the building structure. 
By means of the vapour barrier according to the invention moisture may be removed from 
a roof or wall staicture or another similar building structure not only by draining of free 

35 water and by removing condensed water vapour by capillary action like the known vapour 
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barrier, but also by diffusion. This means that the vapour barrier according to the invention 
Is much more efficient in drying cavities or spaces in building structures, which may partly 
or totally be filled with insulating material, than any of the known vapour barriers. 

5 Alternatively, the water vapour barrier according to the invention may be reversed 

arranged such that the first membrane, which is impervious to water, is facing outwardly 
towards the building structure, while the second membrane through which water vapour 
may diffuse is facing the room of the building, 

10 Like the second water impervious membrane also the first membrane may be of the type 
having a water vapour diffusion resistance varying in dependency of the relative humidity 
of the ambient atmosphere. In the presently preferred embodiment of the water vapour 
barrier according to the invention, however, the first membrane is substantially impervious 
not only to water, but also to water vapour. 

15 

The water absorbing material may, for example, be arranged within a plurality of pockets 
or spaces which are formed between the first and second membrane, and each of which 
interconnects one or more of said first openings in the first membrane with one or more of 
said second openings formed in the second membrane. Preferably, however, the first and 
20 second membranes are connected to opposite sides of said water absorbing material, 
which is in the form of an intermediate layer, and the first through openings in the first 
membrane are offset in relation to the second through openings in the second membrane. 

The characteristics of the water absorbing material forming the intermediate layer, the 
25 minimum spacing between adjacent first and second openings in the opposite first and 
second membranes, and the thickness of the intermediate layer may be chosen so as to 
obtain a desired draining effect and a desired resistance against moisture transmission 
from the first to the second openings by capillary action. It has been found that the 
thickness of the intermediate layer of water absorbing material should preferably be 0.2- 
30 1.5 mm. 

In a preferred embodiment, the second openings cover a substantially larger area of the 
surface of the water absorbing material than the first openings, so that the vapour barrier 
is more open from the side where the second membrane is fastened, and thereby 
35 provides that the vapour or water is easier transported in a direction from the second 
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membrane to the first membrane, due to the lower diffusion resistance of one side of the 
vapour barrier, and thereby a nnore rectified transport of the vapour or water in the vapour 
barrier is obtained. Alternatively, the first through openings may cover a substantially 
larger area of the surface of the water absorbing material than the second through 
5 openings, so that the vapour barrier is more open from the side where the first membrane 
is fastened. 

The intermediate layer may be formed by any suitably water absorbing material, such as a 
porous, moisture resistant material. Preferably, however, the intermediate layer is a 

10 fibrous material and may comprise modified natural or man-made fibres, such as modified 
cellulose fibres or plastic fibres which may, for example, be impregnated with a fungicide. 
In the preferred embodiment the intermediate layer is formed by a mixture of plastic fibres, 
such as polypropylene and acrylic fibres. The fibres may have a core, which is 
hydrophobic, and an outer surface which is hydrophilic. Preferably, the weight of the 

1 5 intermediate layer is 50-1 00 g/m^. 

The first membrane is, of course, not totally impervious to water vapour, but should 
preferably show a vapour diffusion resistance being equivalent to at least 10 m air column 
at any moisture conditions. Usually, the water vapour diffusion resistance of the first 

20 membrane, which is said to be substantially impervious to water vapour, should be 
equivalent to 10-100 m air column at any relative humidity of air in contact therewith, but 
the water vapour diffusion resistance may also be equivalent to 2000 m air column or 
even higher depending on the chosen material, e.g., metal foils. The first membrane could 
be formed in situ, for example by spraying the membrane in a liquid condition on one side 

25 surface of the intermediate layer of water absorbing material. Preferably, however, the 
first membrane is a film or foil made from a plastic or a metallic material, such as 
polyethylene, polypropylene, poly-vinyliden-chloride, coated films of metals, such as 
aluminium laminates, aluminium or an alloy thereof In the presently preferred 
embodiment the first membrane comprises a polyethylene film having a weight of 20-100 

30 g/m^, preferably 30-80 g/ml Preferably, the thickness of the first membrane is 10-200 ^m, 
such as 40-100 )im. 

The water vapour diffusion resistance of the second membrane is preferably equivalent to 
at least 2 m air column at a relative humidity of 20-50% and less than 1 m air column at a 
35 relative humidity of 60-100% of air in contact with the membrane. This means that when 
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the water absorbing material is moist or tlie air within the water absorbing material has a 
high relative humidity the resistance against moisture diffusion from the water absorbing 
material through the second membrane and into the inner space or room of the building is 
low. Consequently, moisture may be removed from the cavities or spaces in the roof or 
5 wall structure relatively quickly. However, in winter time when the relative humidity on the 
side of the vapour barrier facing outwardly is lower than the relative humidity of the air 
inside the building, the resistance against diffusion of water vapour from the inner space 
or room of the building into the roof or wall structure is relatively high. 

10 In a preferred embodiment, the water vapour diffusion resistance of the second 
membrane is even higher and may be equivalent to at least 5 m air column or even 
higher, such as up to 60 m air column, at a relative humidity of 20-50%. Furthermore, the 
water vapour diffusion resistance of the second membrane may be equivalent to less than 
0.5 m air column, and preferably about 0.1 m or less at a relative humidity of 60-100% of 

1 5 air in contact with the membrane, whereby the moisture transmission capacity of the 
vapour barrier is increased substantially. Preferably, the thickness of the second 
membrane is 10-100 ^m. such as 10-60 jam. 

The water vapour diffusion resistance of the vapour barrier may be equivalent to at least 
20 0.2 m air column at a relative humidity of 60-100% or even higher, such as up to 100 m air 
column at a relative humidity of 20-50%. When the relative humidity is at the most 99%, 
the vapour barrier dries out moisture by diffusion, and when the relative humidity is 100%, 
the vapour barrier removes condensed water vapour by capillary action and free water by 
draining the free water, as the vapour diffusion resistance drops to approximately 0.05 m 
25 air column when the relative humidity reaches 100%, e.g., in the summer period. This 
means that the vapour barrier according to the invention is much more efficient in drying 
cavities or spaces in building structures than known vapour barriers, as it is able to dry 
both by diffusion, condensation and drainage. 

30 Oppositely, in the winter period when the relative humidity is 20-50%, the vapour diffusion 
resistance of the vapour barrier may be up to 100 m air column, and the vapour barrier 
may then substantially prevent vapour from diffusing from the room through the barrier 
and into the roof or wall structure, and it thereby prevents a moisture accumulation in the 
structure. 



35 
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At least part of the second membrane may be made from any of the known materials 
having a water vapour diffusion resistance which is dependent on the relative humidity of 
air in contact therewith, for example the materials disclosed in the above mentioned 
international application W096/33321. As example the second membrane may comprise 
5 any of the following materials or any combinations thereof, namely polyamide, ethylene- 
vinyl alcohol-copolymer, polyvinyl alcohol, polyurethane, protein derivatives, methyl- 
cellulose, linseed oil alkyd, cellophane, and bone glue. Some of these materials are 
suitably made in the form of a film which is adhered to or laminated with the intermediate 
layer of water absorbing material. Other of the materials mentioned may be formed into 
10 the second membrane by being applied to, for example sprayed onto a side surface of the 
intermediate layer of water absorbing material in a liquid condition. Preferably, the at least 
part of the second membrane constitute approximately 5-20% of the entire surface area of 
the vapour barrier, so as to obtain a preferred water vapour diffusion resistance of the 
vapour barrier 

15 

An adhesive for adhering the first and/or second membrane to the layer of water 
absorbing material may be provided on the membrane(s) by coextruding the membrane(s) 
with the adhesive when producing the membrane(s). The adhesive may have perforations 
for retaining the permeability of the water vapour barrier in the adhering areas. 

20 

A preferred embodiment of the vapour barrier according to the invention further comprises 
a moisture distributing outer layer of water absorbing material which may be connected to 
the outer surface of the first and/or second membrane. Such moisture distributing layer 
may efficiently absorb and distribute free leakage water or condensed vapour and transfer 

25 such water to the water absorbing material, which is positioned between the first and 
second membranes and exposed at the openings formed in the first membrane. This 
outer layer of water absorbing material may be of any suitable type, for example of the 
same type as that used in the water absorbing intermediate layer. Thus, the outer layer of 
water absorbing material may be a fibrous, fell-like material, which may. for example, 

30 contain a mixture of plastic fibres. The thickness of this outer layer is preferably rather 
small, for example less than 0.5 mm and preferably about 0.1 mm. Preferably, the weight 
of the outer layer is 1 0-20 g/m^. 

The first and/or second membrane may be fonned as a continuous layer extending along 
35 the entire length of the vapour barrier. Thus, the vapour barrier may comprise first and/or 
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second membrane(s) being formed as continuous layers, so as to obtain a vapour barrier 
having a higher diffusion resistance. The first and/or second membranes may be 
continuous films or foils in which a plurality of openings, which may have any suitable 
contour, such as circular, elliptical, triangular or rectangular, are formed. Furthermore, the 
5 total area of the openings in the first and second membranes may be different, thus, as an 
example the total area of the openings in the second membrane may exceed the area of 
the openings in the first membrane. 

The openings in the first and/or second membrane may comprise perforations with a 
10 closeness being between 200-600 holes per dm^. Preferably, the perforations constitute 
1-20% of the entire area of the membrane, such as 2-15%. The perforations may be 
placed in preferred patterns or randomly in the membrane. In case the perforations 
comprise circular holes, the diameter of the holes may be between 0.5-10 mm, and the 
perforations may be punched or rolled in the membrane, e.g., by flame-rolling the holes. 
1 5 The perforations in the first membrane may be offset in relation to the perforations in the 
second membrane, or the perforations in the first membrane may be positioned opposite 
to the perforations in the second membrane. 

In the preferred embodiment the first and second membranes are formed by mutual 
20 parallel, transversely spaced first and second bands or strips, respectively, and the first 
and second openings in the first and second membranes, respectively, are then defined 
between adjacent first and second bands, respectively. As mentioned above, the first and 
second openings do not mutually overlap, but should be offset. Preferably, the minimum 
spacing between first and second openings, which are defined in the first and second 
25 membranes, respectively, is about 20 mm in order to obtain a sufficient resistance against 
the capillary transmission of water from a first opening in the first membrane to and 
adjacent second opening in the second membrane. Furthermore, the first and second 
bands may be perforated with perforations as described above. 

30 When the first and second membranes are formed by first and second bands, 

respectively, each of the second bands may have a width exceeding the width of a 
corresponding strip-like space between adjacent first bands, so that such second band 
overlaps not only such space in the first membrane, but also adjacent rim portions of said 
adjacent first bands. In such case the maximum transverse overlap of the rim portions of 
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the adjacent first band may be 100 mnn. However, preferably such maximum transverse 
overlap is 70 mm. 

In the preferred embodiment the vapour barrier according to the invention is in the form of 
5 a web-like material with the parallel, band-shaped or strip-like openings extending in the 
longitudinal direction of the web-like material. 

In a further embodiment, the vapour barrier may comprise a combination of a first 
membrane being formed by first bands and a second membrane being formed as a 
10 continuous layer extending along the entire length of the vapour barrier, or vice versa. The 
bands and the continuous layer may be perforated, and the perforations in the bands may 
be offset and/or positioned opposite in relation to the perforations in the continuous layer. 

Preferably, the vapour barrier has a heating value being at the most 4 MJ/m^, so that it 
15 complies with the regulations concerning fire resistance. 

One or more of the layers of the vapour barrier may comprise polyamid/nylon, so as to 
provide a vapour barrier having improved fire-retardant properties. When being burned 
nylon produces nitrogen which has a fire extinguishing effect. 

20 

Furthermore, it has been found that the vapour barrier according to the present invention 
has improved sound absorption properties. 

The invention also provides a method of making a water vapour barrier of the type 
25 described above, said method comprising forming an elongated layer of water absorbing 
fibrous material, applying to a first side surface of the layer of water absorbing material a 
plurality of transversely spaced, parallel first bands of a first, water impervious membrane 
material, and applying to an opposite, second side surface of the layer of water absorbing 
fibrous material a plurality of transversely spaced, parallel second bands, at least some of 
30 which are of a second, water impen/ious membrane materia!, which is of the type having a 
water vapour diffusion resistance, which varies in dependency of the relative moisture of 
air in contact therewith, each of said second bands having a width exceeding the width of 
a corresponding space between adjacent first bands and being applied so as to overiap 
said space and adjacent rim portions of said adjacent first bands. 

35 
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At least some of the first and second bands may be films or foils which are adhered to the 
side surfaces of the layer of water absorbing fibrous material. The first bands, may, for 
example, be polyethylene films or foils which are connected to thermoplastic fibrous of the 
layer of water absorbing material by heating or fusing. Preferably, at least some of the 
5 second bands are fastened to the layer of water absorbing material by means of a glue, 
being applied at spaced locations. This may be done by interposing net-like bands of a 
suitable polymer glue between said second bands and the layer of water absorbing 
materia) and by subsequently activating the glue, for example by heating. 

10 The invention will now be further described with reference to the drawings, wherein 

Fig. 1 is a fractional sectional view of a roof structure including a water vapour barrier 
according to the invention, 

1 5 Fig. 2 is a diagrammatic sectional view of an embodiment of the water vapour barrier 
according to the invention shown in an enlarged scale. 

Fig. 3 is a perspective view of a rolled up web-like water vapour barrier according to the 
invention, and 

20 

Figs. 4-8 are diagrammatic sectional views of further embodiments of the water vapour 
barrier according to the invention shown in enlarged scales. 

The roof structure shown in Fig. 1 comprises a wooden frame including rafters 10 (only 
25 one shown in Fig. 1 ) and a layer of boards 1 1 , which are fastened to the upper sides of 
the rafters 10. The spaces defined between the rafters 10 and by the layer of boards 1 1 
are filled with a heat insulating material, such as mineral wool 12. The layer of boards 1 1 
is covered by an outer layer of roofing felt 1 3 and by a water tight film or foil 14 arranged 
between the roofing felt and the boards 11. The inner side of the heat insulating material 
30 or mineral woo! 12 is covered by a water vapour barrier 15 according to the invention, and 
the inner side of the vapour barrier is covered by lining plates, such as plasterboards 16 
which are fastened to laths 17. The purpose of the water vapour barrier 15 shown in Fig. 1 
is to allow possible moisture collected within the spaces defined between the rafters 10 to 
migrate through the vapour barrier 15 and into the room below the plasterboards 16. The 
35 moisture may, for example, be free water having passed through possible leaks in the 
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roofing felt 1 3 and/or the film 14, or it may be condensed water vapour or air with a high 
relative humidity. 

In the winter, the vapour diffusion resistance of the vapour barrier 15 may be up to 100 m 
5 air column, and the vapour barrier may then substantially prevent the moisture from 
diffusing from the room through the vapour barrier and into the roof structure, and it 
thereby prevents a moisture accumulation in the roof structure. 

Figs. 2-8 show further embodiments of the water vapour barrier, and wherein like parts do 
10 have the same reference number. 

Fig. 2 diagrammatically illustrates an embodiment 15 of the water vapour barrier 
according to the invention more in detail. The water vapour barrier 15 shown in Fig. 2 
comprises an intermediate thin layer 18 of a water absorbent material, such as a fibrous 

15 material which may be a mixture of polypropylene fibres and acrylic fibres. The thickness 
of the layer 18 may, for example, be 0.5-1 mm. A first membrane 19 of a polyethylene film 
is fastened to the upper surface of the intermediate fibrous layer 18. The first membrane 
19 is formed by a number of mutually parallel bands 20 of a polyethylene film. The bands 
or strips 20 are mutually transversely spaced so as to form band-like or strip-like openings 

20 21 therebetween. A second membrane 22 is applied to the lower surface of the 

intermediate layer 18, for example by means of a polymer glue. The second membrane 
22 is also formed by a number of parallel bands or strips 23 of plastic film. Each of these 
bands or strips is positioned opposite to one of the openings 21 , so as to overlap not only 
this opening, but also adjacent rim portions of the bands 20. At least some of the bands or 

25 strips 23 are made from a plastic material of the type having a water vapour diffusion 
resistance which is dependent on the relative humidity of the air being in contact 
therewith. Thus, at least some of the strips 23 may be made from polyamide. Also the 
strips or bands 23 are mutually transversely spaced so as to define band-like or strip-like 
openings 24 therebetween, and as shown in Figs. 2 and 3 these openings are 

30 transversely offset in relation to the openings 21 formed in the first membrane 19. The 
opposite surface of the first membrane 19 is covered by a fibrous, water absorbing layer 
25, which is preferably rather thin, for example 0.1 mm. 

As explained above, moisture may pass from the spaces of the roof structure through the 
35 water vapour barrier and into an inner room of the building in various ways. Free water 
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which comes into contact with the outer water absorbing layer 25 will be distributed along 
the upper surface of the first membrane 19 and passed to the openings 21 in the first 
membrane where the water may come into contact with and be absorbed by the 
intermediate layer 18. Now, as indicated by an arrow 26 the water may be passed to the 
5 opening 24 in the second membrane 22 by draining or capillary effect. Furthermore, as 
long as the relative humidity of air within the roof structure and consequently at the 
openings 21 in the first membrane 19 is higher than In the room defined by the 
plasterboards 16, water vapour also diffuses through the second membrane 22 as 
indicated by an arrow 27 in Fig. 2. However, in case the relative humidity of air within the 
10 roof structure drops below the relative humidity of air in the inner space of the building, the 
vapour diffusion resistance of the second membrane will increase so that only negligible 
amounts of humidity may pass into the spaces defined by the roof structure. 

Fig. 4 diagrammatically illustrates a further embodiment 15 of the water vapour barrier 
15 according to the invention. The water vapour barrier 15 of Fig. 4 differs from that of Fig. 2 
in that the first membrane 19 is fastened to the lower surface of the intermediate layer 18 
and the second membrane 22 is fastened to the upper surface of the intermediate layer 
18, and in that the first membrane 19 is formed as a continuous layer extending along the 
entire length of the vapour barrier. The first membrane 19 comprises perforations 28 
20 being positioned opposite to the strips 23 of the second membrane 22. 

Fig. 5 diagrammatically illustrates a further embodiment 15 of the water vapour barrier. 
The water vapour barrier 15 of Fig. 5 differs from that of Fig. 2 in that the first membrane 
19 is fastened to the lower surface of the intermediate layer 18 and the second membrane 
25 22 is fastened to the upper surface of the intermediate layer, and in that the first 

membrane 19 is formed by a number of parallel bands or strips 20. The bands or strips 20 
are mutually transversely spaced so as to form band-iike or strip-like openings 21 
therebetween, the openings 21 being offset in relation to the openings 24. 

30 Fig. 6 diagrammatically illustrates a further embodiment 15 of the water vapour barrier. 
This embodiment differs from that of Fig. 2 in that the second membrane 22 is formed as 
a continuous layer extending along the entire length of the vapour barrier. The second 
membrane 22 comprises perforations 29 being positioned opposite to the strips 20 of the 
first membrane 19. 
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Fig. 7 diagrammatically illustrates a further embodiment 15 of the water vapour barrier. 
The water vapour barrier 15 of Fig. 7 differs from that of Fig. 2 in that the first membrane 
19 is fastened to the lower surface of the intermediate layer 18 and the second membrane 
22 is fastened to the upper surface of the intermediate layer 18, and in that the first and 
5 second membrane 1 9,22 are formed as continuous layers extending along the entire 
length of the vapour barrier. The first membrane 19 comprises perforations 28 which are 
positioned opposite to the perforations 29 of the second membrane 22. 

Fig. 8 diagrammatically illustrates a preferred embodiment 15 of the water vapour barrier. 

1 0 The water vapour barrier 1 5 of Fig. 8 differs from that of Fig. 4 in that the water absorbing 
layer 25 of Fig. 4 is removed, and in that the second membrane 22 constitutes a smaller 
part of the upper surface area of the vapour barrier, so as to thereby obtain a more vapour 
open barrier. The first membrane 19 comprises perforations 28 being positioned opposite 
to the strips 23 of the second membrane. The more openness of the barrier provides that 

1 5 the transport of vapour in a direction from the second membrane 22 to the first membrane 
1 9 is predominant, and thereby a more rectified transport of the vapour or water in the 
vapour barrier is obtained. 

It should be understood that the water vapour barrier according to the invention may also 
20 be used in connection with other parts of buildings, such as wall or roof structures. 

Because the water vapour barrier according to the invention allows moisture to pass from 
the outer to the inner side not only by capillary action, but also by diffusion, the vapour 
barrier according to the invention is much more efficient than similar known water vapour 
barriers. 



30 
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CLAIMS 

1 . A water vapour barrier (1 5) comprising 

a first, water impervious membrane (19) having a plurality of first through openings 
5 (21,28) defined therein, 

a second, water impervious membrane (22) arranged opposite to the first 
membrane (19), 

water absorbing material (18) being arranged within one or more spaces being 
defined between the first and second membranes (19,22), and 
10 characterised in that at least part of said second membrane (22) is of a material of 

the type having a water vapour diffusion resistance, which varies in dependency of the 
relative humidity of air in contact therewith, such that the vapour diffusion resistance is 
reduced when the relative humidity increases, and vice versa. 

15 2, A vapour barrier according to claim 1 , wherein a plurality of second through openings 
(24,29) are formed in said second membrane (22), and wherein each of said spaces 
interconnecting said first openings (21,28) and second openings (24,29). 

3. A vapour barrier according to claim 2, wherein the first through openings (21,28) are 
20 offset to said second through openings (24,29). 

4. A vapour barrier according to any of claims 1-3, wherein the first membrane (19) is 
substantially impervious to water vapour. 

25 5. A vapour barrier according to any of claims 1-4, wherein the first and second 

membranes (19,22) are connected to opposite sides of said water absorbing material, 
which is in the form of an intermediate layer (18). 

6. A vapour barrier according to claim 5, wherein the second through openings (24,29) 
30 cover a substantially larger area of the surface of the water absorbing material than the 
first through openings (21,28), or vice versa, whereby the vapour transport in the vapour 
barrier in a direction from the second membrane to the first membrane is predominant, or 
vice versa. 
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7. A vapour barrier according to claim 5 or 6, wherein the thickness of the intermediate 
layer (18) of water absorbing material is 0.2-1.5 mm. 

8. A vapour barrier according to any of claim 5-7, wherein the intermediate layer (18) of 
5 water absorbing material is a fibrous plastic material comprising fibres having a 

hydrophobic fibre core. 

9. A vapour barrier according to any of the preceding claims, wherein the water vapour 
diffusion resistance of the first membrane (19) is equivalent to 10-100 m air column at any 

10 relative humidity of air in contact therewith. 

10. A vapour barrier according to any of the preceding claims, wherein the first membrane 
is a film or foil (19). 

15 1 1 . A vapour barrier according to any of the preceding claims, wherein the first membrane 
(19) is made from plastic or metallic material. 

12. A vapour barrier according to claim 1 1 , wherein the first membrane (19) is made from 
polyethylene or polypropylene. 

20 

13. A vapour barrier according to claim 12, wherein the first membrane (19) comprises a 
polyethylene film having a weight of 20-100 g/m^ preferably 30-80 g/m^. 

14. A vapour barrier according to any of the preceding claims, wherein the water vapour 
25 diffusion resistance of the second membrane (22) is equivalent to at least 2 m air column 

at a relative humidity of 20-50% and less than 1 m air column at a relative humidity of 60- 
100% of air in contact with the membrane. 

15. A vapour barrier according to claim 14, wherein the water vapour diffusion resistance 
30 of the second membrane (22) is equivalent to at least 5 m air column at a relative humidity 

of 20-50%. 
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1 6. A vapour barrier according to claim 1 4 or 1 5, wherein the water vapour diffusion 
resistance of the second membrane (22) is equivalent to less than 0.5 m air column. 
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preferably about 0.1 m or less, at a relative humidity of 60-100% of air in contact with the 
membrane. 

17- A vapour barrier according to any of the preceding claims, wherein said at least part of 
5 the second membrane (22) is made from at least one material selected from the group 
consisting of polyamide, ethylene-vinyl aicohol-copolymer, polyvinyl alcohol, 
polyurethane, protein derivatives, methyl cellulose, cellophane, linseed oil alkyd, and bone 
glue. 

10 18. A vapour barrier according to any of the preceding claims, further comprising a 
moisture distributing outer layer (25) of water absorbing material, which is connected to 
the outer surface of said first membrane (19) or second membrane (22). 

19. A vapour barrier according to claim 18, wherein the outer layer (25) of water absorbing 
15 material is a fibrous, felt-like material. 

20. A vapour barrier according to claim 19, wherein the thickness of the outer layer (25) of 
water absorbing material is less than 0.5 mm, preferably about 0.1 mm. 

20 21 . A vapour barrier according to any of the preceding claims, wherein the first membrane 
(19) is formed by mutually parallel, transversely spaced first bands (20), the first through 
openings (21) being defined between adjacent first bands (20). 

22. A vapour barrier according to any of the preceding claims, wherein the second 
25 membrane (22) is formed by mutually parallel, transversely spaced second bands (23), 
the second through openings (24) being defined between adjacent second bands (23). 



23. A vapour barrier according to any of the claims 2-22, wherein the minimum spacing 
between first and second openings (21,24) defined in the first and second membranes 

30 (19,22), respectively, is about 20 mm. 

24. A vapour barrier according to claim 22, wherein each of said second bands (23) has a 
width exceeding the width of a corresponding space (21) between adjacent first bands 
(20) and overlaps said space and adjacent rim portions of said adjacent first bands. 
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25. A vapour barrier according to claim 24, wherein the maximum transverse overlap of 
the rim portions of the adjacent first bands (20) is 100 mm. 

26. A vapour barrier according to claim 25, wherein the maximum transverse overlap is 70 
5 mm. 

27. A vapour barrier according to any of the claims 21-26 and being in the form of a web- 
like material, the parallel, band-shaped openings (21,24) extending in the longitudinal 
direction of the web-like material. 

10 

28. A method of making a water vapour barrier, said method comprising 

forming an elongated layer of water absorbing, fibrous material (18), 

applying to a first side surface of the layer of water absorbing, fibrous material (1 8) 
a plurality of transversely spaced, parallel first bands (20) of a first, water impervious 
15 membrane material, and 

applying to an opposite, second side surface of the layer of water absorbing, 
fibrous material (18) a plurality of transversely spaced, parallel second bands (23), at least 
some of which are of a second membrane material, which is of the type having a water 
vapour diffusion resistance, which varies in dependency of the relative moisture of air in 
20 contact therewith, 

each of said second bands (23) having a width exceeding the width of a 
corresponding space (21) between adjacent first bands (20) and being applied so as to 
overiap said space and adjacent rim portions of said adjacent first bands. 

25 29. A method according to claim 28. wherein said first membrane material is substantially 
impervious to water vapour. 

30. A method according to claim 28 or 29, wherein at least some of said first and second 
bands (20,23) are films or foils which are adhered to the side surfaces of the layer of 

30 water absorbing fibrous material (18). 

31. A method according to claim 29 or 30, wherein the first bands (20) are polyethylene 
films or foils which are connected to thermoplastic fibres of the layer (18) of water 
absorbing material by heating and fusing. 

35 
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32. A method according to any of the claims 28-31, wherein at least some of the second 
bands (23) are fastened to the layer of water absorbing material (18) by means of a glue. 



33. A method according to claim 32, wherein net-like bands of a suitable polymer glue are 
interposed between said second bands (23) and the layer of water absorbing material 
(18). 
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International application No. PCT/DK99/00724 



I. Basis of the report 

1 This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
' response to an invitation under Article 14 are referred to in this report as 'originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70. 1 7).): 
Description, pages: 



1-12 



as originally filed 



Ciaims, No.: 

1-33 



as received on 



1 5/1 2/2000 with letter of 



13/1 2/2000 



Drawings, sheets: 

1 /3-3/3 as originally filed 



2 With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ 



the drawings, 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70,2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



1-33 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



1-33 



Industrial applicability (lA) 



Yes: 
No: 



Claims 
Claims 



1-33 



2. Citations and explanations 
see separate sheet 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 Reference is made to the following documents, also cited by the applicant: 

D1: WO-A-85 00188 
D2: WO-A-96 33321 

1.1 The invention according to claim 1 relates to a vapour barrier, of the type used in 
building structures such as roof or wall structures, formed by a pair of water 
impervious membranes arranged on both sides of a water absorbing material. 
Further, the invention according to claim 28 relates to a method of producing such 
a barrier. 

1 .2 The closest prior art is found in figure 1 of document D1 , the two membranes (ref. 
1 and 2) having through openings (ref. 5 and 6). 

2 The subject-matter of claim 1 is new and also inventive for the following reasons 
(Articles 33(2)&(3) PCT): 

Problem: To further develop such a vapour barrier that 

- 1 - the moisture accumulation in the roof or wall structure, typically due to 
vapour diffusing from the room during winter conditions, is reduced, and 

- II - the efficiency in drying out the roof or wall structure is increased. 



Form PCT/Separate SheeV409 (Sheet 1) (EPO-April 1997) 



THIS PAGE BLANK (uspto) 



INTERNATIONAL PRELIMINARY International application No. PCT/DK99/00724 
EXAMINATION REPORT - SEPARATE SHEET 



The solution according to claim 1 is essentially given by letting a part of the 
second membrane being of a material of the type having a water vapour diffusion 
resistance, which varies in dependency of the relative humidity of air in contact 
therewith, such that the vapour diffusion resistance is reduced when the relative 
humidity increases, and vice versa. 

2.1 None of the documents cited in the research report indicate this solution, nor give 
hints which in combination could lead thereto. The solution of document D1 , see 
figure 1 , lacks this component entirely. Document D2 in fact discloses a film or 
membrane with the above mentioned diffusion properties (see figure 1). However, 
this film is used in connection with an additional carrier layer, e.g. of paper (see 
page 4, line 6 - page 6, line 16). In this way the first problem of reducing vapour 
diffusion is solved. But, the problem of efficiently drying out of the structure 
remains unsolved. There are no hints towards the solution of the invention, where 
the drying out is guarantied both by diffusion, condensation and drainage. 

3 The industrial applicability is also given (Article 33(4) PCT). 

4 The related method of producing according to claim 28 also fulfils the 
requirements of Article 33 PCT. 

5 Dependent claims 2-27 and 29-33 concern advantageous further developments of 
the subject-matter according to claim 1 and 28, respectively. They fulfil therefore 
as well the requirements of Article 33 PCT as regards novelty, inventive step and 
industrial applicability. 
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CLAIMS 

1 . A water vapour barrier (1 5) comprising 

a first, water impervious membrane (19) having a plurality of first through openings 
5 (21 ,28) defined therein, 

a second, water impervious membrane (22) arranged opposite to the first 
membrane (19), 

water absorbing material (18) being arranged within one or more spaces being 
defined between the first and second membranes (19,22), and 
10 characterised in that at least part of said second membrane (22) is of a material of 

the type having a water vapour diffusion resistance, which varies in dependency of the 
relative humidity of air in contact therewith, such that the vapour diffusion resistance is 
reduced when the relative humidity increases, and vice versa. 

15 2. A vapour barrier according to claim 1 , wherein a plurality of second through openings 
(24,29) are formed in said second membrane (22), and wherein each of said spaces 
interconnecting said first openings (21,28) and second openings (24,29). 

3. A vapour barrier according to claim 2. wherein the first through openings (21 ,28) are 
20 offset to said second through openings (24,29). 

4. A vapour barrier according to any of claims 1-3. wherein the first membrane (19) is 
substantially impervious to water vapour 

25 5. A vapour barrier according to any of claims 1-4, wherein the first and second 

membranes (19,22) are connected to opposite sides of said water absorbing material, 
which is in the form of an intermediate layer (18). 

6. A vapour barrier according to claim 5, wherein the second through openings (24,29) 
30 cover a substantially larger area of the surface of the water absoriDing material than the 
first through openings (21 ,28), or vice versa, whereby the vapour transport in the vapour 
barrier in a direction from the second membrane to the first membrane is predominant, or 



vice versa. 
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7. A vapour barrier according to claim 5 or 6, wherein the thickness of the Intermediate 
layer (18) of water absorbing material is 0.2-1.5 mm. 

8. A vapour barrier according to any of claim 5-7, wherein the intermediate layer (18) of 
5 water absorbing material is a fibrous plastic material comprising fibres having a 

hydrophobic fibre core. 

9. A vapour barrier according to any of the preceding claims, wherein the water vapour 
diffusion resistance of the first membrane (19) is equivalent to 10-100 m air column at any 

1 0 relative humidity of air in contact therewith. 

10. A vapour barrier according to any of the preceding claims, wherein the first membrane 
is a film or foil (19). 

15 11 . A vapour barrier according to any of the preceding claims, wherein the first membrane 
(19) is made from plastic or metallic material. 

12. A vapour barrier according to claim 1 1 , wherein the first membrane (19) is made from 
polyethylene or polypropylene, 

20 

13. A vapour barrier according to claim 12, wherein the first membrane (19) comprises a 
polyethylene film having a weight of 20-100 g/m^, preferably 30-80 g/m^. 

14. A vapour barrier according to any of the preceding claims, wherein the water vapour 
25 diffusion resistance of the second membrane (22) is equivalent to at least 2 m air column 

at a relative humidity of 20-50% and less than 1 m air column at a relative humidity of 60- 
100% of air in contact with the membrane. 

15. A vapour barrier according to claim 14, wherein the water vapour diffusion resistance 
30 of the second membrane (22) is equivalent to at least 5 m air column at a relative humidity 

of 20-50%. 



16. A vapour banrier according to claim 14 or 15, wherein the wat r vapour diffusion 
resistance of the second membrane (22) is equivalent to less than 0.5 m air column, 
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preferably about 0.1 m or less, at a relative humidity of 60-100% of air in contact with the 
membrane. 

17. A vapour barrier according to any of the preceding claims, wherein said at least part of 
5 the second membrane (22) is made from at least one material selected from the group 
consisting of polyamide, ethylene-vinyl aicohol-copolymer, polyvinyl alcohol, 
polyurethane, protein derivatives, methyl cellulose, cellophane, linseed oil alkyd, and bone 
glue. 

10 18. A vapour barrier according to any of the preceding claims, further comprising a 
moisture distributing outer layer (25) of water absorbing material, which is connected to 
the outer surface of said first membrane (19) or second membrane (22). 

1 9. A vapour barrier according to claim 1 8, wherein the outer layer (25) of water absorbing 
15 material is a fibrous, felt-like material. 

20. A vapour barrier according to claim 19, wherein the thickness of the outer layer (25) of 
water absorbing material is less than 0.5 mm, preferably about 0.1 mm. 

20 21 . A vapour barrier according to any of the preceding claims, wherein the first membrane 

(19) is formed by mutually parallel, transversely spaced first bands (20), the first through 
openings (21) being defined between adjacent first bands (20). 

22. A vapour barrier according to any of the preceding claims, wherein the second 

25 membrane (22) is formed by mutually parallel, transversely spaced second bands (23). 
the second through openings (24) being defined between adjacent second bands (23). 

23. A vapour barrier according to any of the claims 2-22, wherein the minimum spacing 
between first and second openings (21,24) defined in the first and second membranes 

30 (19,22), respectively, is about 20 mm. 

24. A vapour barrier according to claim 22, wherein each of said second bands (23) has a 
width exc eding the width of a con-esponding spac (21) betwe n adjacent first bands 

(20) and overlaps said space and adjacent rim portions of said adjacent first bands. 

35 
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25. A vapour barrier according to claim 24, wherein the maximum transverse overlap of 
the rim portions of the adjacent first bands (20) is 100 mm. 

26. A vapour barrier according to claim 25, wherein the maximum transverse overlap is 70 
5 mm. 

27. A vapour barrier according to any of the claims 21-26 and being in the form of a web- 
like material, the parallel, band-shaped openings (21,24) extending in the longitudinal 
direction of the web-like material. 

10 

28. A method of making a water vapour barrier, said method comprising 

forming an elongated layer of water absorbing, fibrous material (18), 

applying to a first side surface of the layer of water absorbing, fibrous material (18) 
a plurality of transversely spaced, parallel first bands (20) of a first, water impervious 
15 membrane material, and 

applying to an opposite, second side surface of the layer of water absorbing, 
fibrous material (18) a plurality of transversely spaced, parallel second bands (23), at least 
some of which are of a second membrane material, which is of the type having a water 
vapour diffusion resistance, which varies in dependency of the relative moisture of air in 
20 contact therewith, 

each of said second bands (23) having a width exceeding the width of a 
corresponding space (21) between adjacent first bands (20) and being applied so as to 
overlap said space and adjacent rim portions of said adjacent first bands. 

25 29. A method according to claim 28, wherein said first membrane material is substantially 
impervious to water vapour. 

30- A method according to claim 28 or 29, wherein at least some of said first and second 
bands (20,23) are films or foils which are adhered to the side surfaces of the layer of 
30 water absorbing fibrous material (18). 

31. A method according to claim 29 or 30, wherein the first bands (20) are polyethylene 
films or foils which are connected to thermoplastic fibres of the layer (18) of water 
absorbing material by heating and fusing. 

35 
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32. A method according to any of the claims 28-31, wherein at least some of the second 
bands (23) are fastened to the layer of water absorbing material (18) by means of a glue. 

33. A method according to claim 32, wherein net-iike bands of a suitable polymer glue are 
5 interposed between said second bands (23) and the layer of water absorbing material 

(18). 
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at the expiration of dial time limit. (Confirmation of a designation consists of t}*e filing of a notice specijyins that designation ana She payrnem cy 

the designation and confirmation Jees. Co nfirmation must reach tfte receiving Office within the / 5-month time lima.) ^ 
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Box No. VI PRIORITY CLAIM 



Filing date 
of earlier application 
(day/month/year) 



21.12.1998. 
21 December 199ePA 1998 01698 



item (2) 



item (3) 




imber 
of earlier application 



I I Further priority cl 



WhcrWIR* 



;e indicated In the Supplemental Box. 
ler application is: 



national application: 
country 



DK 



regional application:* 
regional OfTicc 



international application: 
' receiving OfTice 



K~| The receiving Office is requested to prepare and transmit to the International Bureau a certified copy 
of the earlier application(s) (only if the earlier application was filed with (he Office which for the 
purposes of the present international application is the receiving Office) identified above as item(s): 1 

• Where the earlier application is an ARIPO application, it is mandatory to indicate in the Supplemental Box at least one country party to the Paris 
Convent ion for the Protection of Industrial Property for which that earlier application was filed (Rule 4, ]0(b)Oi))- See Supplemental Box. 



Box No, Vn INTERNATIONAL SEARCHING AUTHORITY 



Choice oflntemational Searching Authority (ISA) 

(if two or more International Searching Authorities are 
competent to carry out the intemafionai search, indicate 
the Authority chosen; the two-letter code may be used/. 

ISA/ EP 



Request to use results of earlier search; reference to that search (if an earlier 
search has been carried out by or requestedfrom the International Searchin g A uihority): 

Country (or regiorml Office) 
EP 



Date (day/moruh/year) 

1 July 1999 



RS 



Number 

103120 



DK 



BoxNo.Vm CHECK LIST; LANGUAGE OF FILING 



This intemaltonal application contains 
the following number of sheets: 

: 3 



request 

description (excluding 
sequence listing part) 

claims 

abstract 

drawings 

sequence listing part 
of description 



5 
•/ 
3 



Total number of sheets : 



This international application is accompanied by the item(s) marked below: 
L H fee calculation sheet 

2. □ separate signed power of attorney 

3. □ copy of genera] power of attorney; reference number, if any: 

4. □ statement explaining lack of signature 

5. □ priority document(s) identified in Box No. VI as item(s): 

6. □ translation of international application into (language): 

7. Q separate indications concerning deposited microorganism or other biological material 

8. □ nucleotide and/or amino acid sequence listing in computer readable form 

9. □ othcT (specif): 



Figure of the drawings which 
should accompany the abstract: 



Z 



Language of filing of the 

international application: English 



Box No. IX SIGNATURE OF APPLICANT OR AGENT 



Next to each signature, indicate the name of the person signing and the capacity in which the person signs Of such capacity is not obvious Jrom reading the request). 

Copenhagen, 21 December 1999 



Plou 




Vingtoft & Partners A/S 



I . Date of actual receipt of the purported 
international application: 



For receiving Office use only 



3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 



4. Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 



5. Inlemational Searching Authority - 
(i f two or more arc competent): 1 o A / 



6. 



n Transmittal of search copy delayed 
unlit search fee is paid. 



2. Drawings: 
I I received: 



□ 



not received: 



Dale of receipt of the record copy 
by the Inicmational Bureau: 



For International Bureau use only 
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with the one chosen by the applicc^rU. 77ie Jid^f^: or two-ietter code of that Authority may be indic'a^^^^ the applicant on the line below: 

IPEA/ ' W . 



PCT 



CHAPTER II 



DEMAND 

under Article 3 1 of the Patent Cooperation Treaty: "' ■■ ^OlJfj 

The undersigned requests that the international application specified below be the subject of 
international preliminary examination according to the Patent Cooperation Treaty and 
hereby elects all eligible States (except where otherwise indicated). 



Identification of IPEA 


Date of receipt of DEMAND 


Box No. } IDENTIFICATION OF THE INTERNATIONAL APPLICATION 


Applicant's or agent's file reference 
22029 PC 1 


international application No. 
PCT/DK99/00724 


International filing date (day/month/year) 

21 December 1999 


(Earliest) Priority date (day/month/year) 
21 December 1998 



Title of invention 

lA WATER VAPOUR BARRIER AND A METHOD OF MAKING THE SAME 



Box No, 11 APPLICANT(S) 



Name ajid address: (Family name followed by given name: for a legal entity, full <^)cial designation. 
The address must include postal code and name of counay.) 

Icopal A/S 

Manager Landevej 233 

3K-2770 Kastrup 

Denmark 


Telephone No.: 


Facsimile No>: 


Teleprinter No.: 


State (that is, country) of nationality: 

DK 


State (that is. country) of residence: 

DK 



Name and address: (Family name foilcnved by given name: for a legpl entity, fiill official designation. The address must include postal code and name of couniry) 

HARDER, Sven 
3ybakken 6 
:)K-2625 Vallensbak 
Denmark 



Slate (that is. country) of nationality: 



DK 



State (that is, country) of residence: 



DK 



Name and address: (Family name followed by given name; for a legql entity, fall qffiaal designarion. The address must include postal code and name of axuntry.) 



State (that is, country) of nationality: 



Slate (that is, country) of residence: 



[ I Further applicants are indicated on a continuation sheet. 
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Box No. Ill AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The following person is | x[ agent | | common representative 

and |X I has been appointed earlier and represents the applicanl(s) also for international preliminary examination. 

I I is hereby appointed and any earlier appointment of (an) agent(s)/common representative is hereby revoked. 

I I is hereby appointed, specifically for the procedure before the International Preliminary Examining Authority, in addition to 
the agent(s)/common representative appointed earlier. 



Name and address: (Family name followed by given name: for a legal entity, full official designation. 
The address must include postal code and name of country.) 



Plougmann, Vingtoft & Partners A/S 
Sankt Annae Plads 11 
P.O. Box 3007 
DK-1021 Copenhagen K 
Denmark 



Telephone No.: 



Facsimile No.: 

H-45 33 63 96 00 



Teleprinter No,: 



□ Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
space above is used instead to indicate a special addr ess to which correspondence should be sent. 



Box No. rv BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION 



Statement concerning amendments:* 

L The applicant wishes the international preliminary examination to start on the basis of: 
|x I the international application as originally filed 
the description | | as originally filed 

I I as amended under Article 34 

the claims ( | as originally filed 

I I as amended under Article 19 (together with any accompanying statement) 
I I as amended under Article 34 

the drawings | | as originally filed 

I I as amended under Article 34 

2. I I The applicant wishes any amendment to the claims under Article 19 to be considered as reversed. 

3. I I The applicant wishes the start of the international preliminary examination to be postponed until the expiration of 20 months 

from the priority dale unless the International Preliminary Examining Authority receives a copy of any amendments made 
under Article 19 or a notice from the applicant that he does not wish to make such amendments (Rule 69.1(d)). (This check- 
box may be marked only where the time limit under Article 19 has not yet expired.) 

♦ Where no check-box is marked, international preliminary examination will start on the basis of the international application 
as originally filed or, where a copy of amendments to the claims under Article 1 9 and/or amendments of the international application 
under Article 34 arc received by the International Preliminary Examining Authority before it has begun to draw up a written opinion 
or the international preliminary examination report, as so amended. 



Language for the purposes of international preliminary examination: En9^1Xsh 
which is the language in which the international application was filed. 
I I which is the language of a translation furnished for the purposes of international search. 
I I which is the language of publication of the international application, 

I I which is the language of the translation (to be) furnished for the purposes of international preliminary examination. 



Box No. V ELECTION OF STATES 



The applicant hereby elects all eligible States (that is, all States which have been designated and which are bound by Chapter I! of 
the PCT) 

excluding the following States which the applicant wishes not to elect: 
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Box No. VI CHECK LIST 



The demand is accompanied by the following elemenls, in the language referred to in 
Box No. IV, for the purposes of international preliminary examination: 



1 . translation of intcmalional application 

2. amendments under Article 34 

3. copy (or, where required, translation) of 
amendments under Article 19 

4. copy (or, where required, translation) of 
statement under Article 19 

5. letter 

6. other (specify) 



sheets 
sheets 

sheets 

sheets 
sheets 
sheets 



For International Preliminary 
Examining Authority use only 



received 

□ 
□ 

□ 

□ 
□ 
□ 



not received 

□ 
□ 

□ 

□ 
□ 
□ 



The demand is also accompanied by the item{s) marked below: 

1. |x I fee calculation sheet 

2. I I separate signed power of attorney 

3. I I copy of general power of attorney; 
' ' reference number, if any: 



4. I I statement explaining lack of signature 

5. I j nucleotide and ( 
computer rcada 

6. I I o'C^^T (specify)\ 



5. I j nucleotide and or amino acid sequence listing in 
computer readable form 



BoxNo.Vll SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 



/fetf to each s't^naiurr, indicate the name of the person signing and the opacity in which the person sig^is (if such opacity is not obvious firm reading the demand)^ 

Copenhagen, 20 July 2000 



Plotigmann, Vitlgtoft & Partners A/S 
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1. Date of actual receipt of DEMA>JD: 



2, Adjusted date of receipt of demand due 
to CORRECTIONS under Rule 60.1(b): 



^ j — I The date of receipt of the demand is AFTER the expiration of 19 months 
I — 1 from the priority date and item 4 or 5, below, docs not apply^ 



□ 



The applicant has been 
informed accordingly. 



. I — I The date of receipt of the demand is WITHIN the period of 19 months from the priority date as extended by virtue of 
I I Rule 80.5. 



5 j j Although the date of receipt of the demand is after the expiration of 19 months from the priority date, the delay in arrival 



is EXCUSED pursuant to Rule 82. 



For International Bureau use only 
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INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



& Partners 
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To: 

PLOUGMANN VINGTOFT 
& PARTNERS A/S 
Sankt Annae Plads 1 1 
P.O. Box 3007 
DK-1021 Copenhagen K 
DANEMARK 



PCT / 

WRITTEN OPINION 
(POT Rule 66) 



Date of mailing 
(day/month/year) 



27.10.2000 



Applicant's or agent's file reference 
22029 PC 1 



REPLY DUE 



within 3 month(s) 

from the above date of mailing 



International application No. 
PCT/DK99/00724 



international filing date (day/month/year) 
21/12/1999 



Priority date (day/month/year) 
21/12/1998 



Internationa! Patent Classification (IPC) or both national classification and IPC 
E04D12/00 



Applicant 

ICOPAL /VS el al. 



1 . This written opinion is the first drawn up by this International Prelinninary Examining Authority. 

2. This opinion contains indications relating to the following items: 

iasis of the opinion 
'riorlty 

Jon-estabtishment of opinion with regard to novelty, inventive step and industrial applicabilit 
IV n Lack of unity of invention 

Reasoned statement under Rule 66.2(a){ii) with regard to novelty, inventive step or industria 
citations and explanations supporting such statement 

Certain document cited 

Certain defects in the international application 
Certain observations on the international application 

3. The applicant is hereby invited to reply to this opinion. 

When? See the time limit indicated above. The applicant may, before the expiration of that time limit, 
request tfiis Authority to grant an extension, see Rule 66.2(d). 

How? By submitting a written reply, accompanied, where appropriate, by amendments, according to Rule 66.3. 

For the form and the language of the amendments, see Rules 66.8 and 66.9. 

Also: For an additional opportunity to submit amendments, see Rule 66.4. 

For the examiner's obligation to consider amendments and/or arguments, see Rule 66.4 bis. 
For an informal communication with the examiner, see Rule 66.6. 

If no reply is filed, the international preliminary examination report will be established on the basis of this opinion. 

4. The final date by which the international preliminary 

examination report must be established according to Rule 69.2 is: 21/04/2001 . 



1 




II 


□ 


Ml 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 





Name and mailing address of the international 
preliminary examining authority: 
European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Authorized officer / Examiner 

Kofoed. P 



Formalities officer (incl. extension of time limits) 
Beuschel, H 

Telephone No. +49 89 2399 2971 
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WRITTEN OPINION International application No. PCT/DK99/00724 



1. Basis of the opinion 

1 This opinion has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office 
in response to an invitation under Article 14 are referred to in this opinion as "originally filed".): 

Description, pages: 

1-12 as originally tiled 

Claims, No.: 

1-33 as originally filed 

Drawings, sheets: 

1/3-3/3 as originally filed 

2. The annendmenls have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. This opinion has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 



V. Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial 

applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 1 -33 yes 

Inventive step (IS) Claims 1 -33 yes 

Industrial applicability (lA) Claims 1-33 yes 

2. Citations and explanations 
see separate sheet 
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VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made; 

see separate sheet 
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Re item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 Reference is made to the following documents, also cited by the applicant: 



D1: WO-A-85 00188 
D2: WO- A-96 33321 

1 . 1 The invention according to claim 1 relates to a vapour barrier, of the type used in 
building structures such as roof or wall structures, formed by a pair of water 
impervious membranes arranged on both sides of a water absorbing material. 
Further, the invention according to claim 28 relates to a method of producing such 
a barrier. 

1 .2 The closest prior art is found in figure 1 of document D1 , the two membranes (ref. 
1 and 2) having through openings (ref. 5 and 6). 

2 The subject-matter of claim 1 is new and also inventive for the following reasons 
(Articles 33(2)&(3) PCT): 

Problem: To further develop such a vapour barrier that 

- I - the moisture accumulation in the roof or wall structure, typically due to 
vapour diffusing from the room during winter conditions, is reduced, and 

- I! - the efficiency in drying out the roof or wall structure is increased. 

The solution according to claim 1 is essentially given by letting a part of the 
second membrane being of a material of the type having a water vapour diffusion 
resistance, which varies in dependency of the relative humidity of air in contact 
therewith, such that the vapour diffusion resistance is reduced when the relative 
humidity increases, and vice versa. 
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2.1 None of the documents cited in the research report indicate this solution, nor give 
hints which In combination could lead thereto. The solution of document D1, see 
figure 1, lacks this component entirely. Document D2 in fact discloses a film or 
membrane with the above mentioned diffusion properties (see figure 1). However, 
this film is used in connection with an additional carrier layer, e.g. of paper (see 
page 4, line 6 - page 6, line 16). In this way the first problem of reducing vapour 
diffusion is solved. But, the problem of efficiently drying out of the structure 
remains unsolved. There are no hints towards the solution of the invention, where 
the drying out is guarantied both by diffusion, condensation and drainage. 

3 The industrial applicability is also given (Article 33(4) PCT). 

4 The related method of producing according to claim 28 also fulfils the 
requirements of Article 33 PCT. 

5 Dependent claims 2-27 and 29-33 concern advantageous further developments of 
the subject-matter according to claim 1 and 28, respectively. They fulfil therefore 
as well the requirements of Article 33 PCT as regards novelty, inventive step and 
industrial applicability. 



Re Item VIII 

Certain observations on the international application . 

6 Due to the dual use of the expression "or vice versa" in claim 6 the subject-matter 
of this claim is unclear (Article 6 PCT). The following formulation is proposed: "A 
vapour barrier according to claim 5, wherein either the second through openings 
(24, 29) cover a substantially larger area of the surface of the water absorbing 
material than the first through openings (21, 28), whereby the vapour transport in 
the vapour barrier in a direction from the second membrane to the first membrane 
is predominant, or the first through openings (21 , 28) cover a substantially larger 
area of the surface of the water absorbing material than the second through 
openings (24, 29), whereby the vapour transport in the vapour barrier in a 
direction from the first membrane to the second membrane is predominant". 
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P L O U G M A N " V I N G T O F T Sc l^ A R T N E R S 



European Patent Office 
D-80298 Munchen 
Tyskland 



BY TELEFAX AND CONFIRMATION BY MAIL 



PCT CHAPTER II 



Copenhagen, 1 3 December 2000 

Internationa! Patent Application No. PCT/DK99/00724 
Publication No. WO 00/37751 
Icopal A/S 

A water vapour barrier and a method of making the same 
Our ref: 22029 PC 1 

Dear Sirs^ 

Referring to the written opinion dated 27 October 2000 we hereby submit a set of 
amended claims, wherein we have amended claim 6 in accordance with the 
recommendations of the Examiner (cf. "Re Item VIII" in the written opinion). 

We enclose two copies of the set of amended claims; one copy indicating the 
amendments and one fair copy. 

If the Examiner does not agree that the invention defined in the new claims is 
novel and involves an inventive step, a telephone interview with the Examiner 
pursuant to Rule 66.6 PCT is requested prior to the issuance of the Preliminary 
Examination Report. 

Yours sincerely, 

Plougmann, Vingtoft & Partners 



COPENHAGEN OFFICE: 
SAN'KT ANN>t PL^DS 1 \ 
POST OFFICE BOX 3007 
DK - 1021 COPENHAGEN K 
A/S REG. NO. 223795 
TELEPHONE +45 33 63 93 00 
TELEFAX +-15 35 63 96 00 
e-mait pv@pv.dk 



vvww.pv.df4 




Artitt Bjorn Sl^rnholt 

AARHUS OFFICE: 



NOBELPARKEN 
JENS CHR. SKOU5 VEI 9 
POST OFFICE BOX 49 
OK - 8100 A.^RHUS C 
TELEPHONE +45 87 39 18 00 
TELEFAX +45 33 63 96 00 
e-mail pv@pv.dk 
v/ww. pv.dk 




Two copies of the amended set of claims 



ERG form 1037 
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Publication No. WO 00/37751 
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A water vapour barrier and a method of making the same 
5 Our ref: 22029 PC 1 



New claims, 13 December 2000 

10 1 . A water vapour barrier (1 5) comprising 

a first, water impervious membrane (19) having a plurality of first through openings 

(21 .28) defined therein, 

a second, water impervious membrane (22) arranged opposite to the first 
membrane (19), 

15 water absorbing material (18) being arranged within one or more spaces being 

defined between the first and second membranes (19,22), and 

characterised in that at least part of said second membrane (22) is of a material of 
the type having a water vapour diffusion resistance, which varies in dependency of the 
relative humidity of air in contact therewith, such that the vapour diffusion resistance is 

20 reduced when the relative humidity increases, and vice versa. 

2. A vapour barrier according to claim 1, wherein a plurality of second through openings 

(24.29) are formed in said second membrane (22), and wherein each of said spaces 
interconnecting said first openings (21 ,28) and second openings (24,29). 

25 

3- A vapour barrier according to claim 2, wherein the first through openings (21,28) are 
offset to said second through openings (24,29). 

4. A vapour barrier according to any of claims 1-3, wherein the first membrane (19) is 
30 substantially impervious to water vapour. 

5. A vapour barrier according to any of claims 1-4, wherein the first and second 
membranes (19,22) are connected to opposite sides of said water absorbing material, 
which is in the form of an intermediate layer (18). 
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6. A vapour barrier according to claim 5, wherein either the second through openings 
(24,29) cover a substantially larger area of the surface of the water absorbing material 
than the first through openings (21 ,28), whereby the vapour transport in the vapour barrier 
in a direction from the second membrane to the first membrane is predominant, or the first 
5 through openings (21 ,28) cover a substantially larger area of the surface of the water 
absorbing material than the second through openings (24,29), whereby the vapour 
transport in the vapour barrier in a direction from the first membrane to the second 
membrane is predominant. 

10 7. A vapour barrier according to claim 5 or 6, wherein the thickness of the intermediate 
layer (1 8) of water absorbing material is 0.2-1 .5 mm. 

8. A vapour barrier according to any of claim 5-7, wherein the intermediate layer (18) of 
water absorbing material is a fibrous plastic material comprising fibres having a 

1 5 hydrophobic fibre core. 

9. A vapour barrier according to any of the preceding claims, wherein the water vapour 
diffusion resistance of the first membrane (19) is equivalent to 10-100 m air column at any 
relative humidity of air in contact therewith. 

20 

10. A vapour barrier according to any of the preceding claims, wherein the first membrane 
is a film or foil (19). 

1 1 . A vapour barrier according to any of the preceding claims, wherein the first membrane 
25 (19) is made from plastic or metallic material. 

12. A vapour barrier according to claim 1 1 , wherein the first membrane (19) is made from 
polyethylene or polypropylene. 

30 13. A vapour barrier according to claim 12, wherein the first membrane (19) comprises a 
polyethylene film having a weight of 20-100 g/m^, preferably 30-80 g/m^. 

14. A vapour barrier according to any of the preceding claims, wherein the water vapour 
diffusion resistance of the second membrane (22) is equivalent to at least 2 m air column 
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at a relative humidity of 20-50% and less than 1 m air column at a relative humidity of 60- 
100% of air in contact with the membrane. 

15. A vapour barrier according to claim 14, wherein the water vapour diffusion resistance 
5 of the second membrane (22) is equivalent to at least 5 m air column at a relative humidity 

of 20-50%. 

16. A vapour barrier according to claim 14 or 15, wherein the water vapour diffusion 
resistance of the second membrane (22) is equivalent to less than 0.5 m air column, 

10 preferably about 0.1 m or less, at a relative humidity of 60-100% of air in contact with the 
membrane. 

17. A vapour barrier according to any of the preceding claims, wherein said at least part of 
the second membrane (22) is made from at least one material selected from the group 

15 consisting of polyamide, ethylene-vinyl alcohol-copolymer, polyvinyl alcohol, 

polyurethane, protein derivatives, methyl cellulose, cellophane, linseed oil alkyd, and bone 
glue. 

18. A vapour barrier according to any of the preceding claims, further comprising a 

20 moisture distributing outer layer (25) of water absorbing material, which is connected to 
the outer surface of said first membrane (19) or second membrane (22). 

19. A vapour barrier according to claim 18, wherein the outer layer (25) of water absorbing 
material is a fibrous, felt-like material. 

25 

20. A vapour barrier according to claim 19, wherein the thickness of the outer layer (25) of 
water absorbing material is less than 0.5 mm, preferably about 0.1 mm. 

21. A vapour barrier according to any of the preceding claims, wherein the first membrane 
30 (19) is formed by mutually parallel, transversely spaced first bands (20), the first through 

openings (21) being defined between adjacent first bands (20). 

22. A vapour barrier according to any of the preceding claims, wherein the second 
membrane (22) is formed by mutually parallel, transversely spaced second bands (23), 

35 the second through openings (24) being defined between adjacent second bands (23). 
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23. A vapour barrier according to any of the claims 2-22, wherein the minimum spacing 
between first and second openings (21 ,24) defined in the first and second membranes 
(19,22), respectively, is about 20 mm. 

5 

24. A vapour barrier according to claim 22, wherein each of said second bands (23) has a 
width exceeding the width of a corresponding space (21) between adjacent first bands 
(20) and overlaps said space and adjacent rim portions of said adjacent first bands. 

10 25. A vapour barrier according to claim 24, wherein the maximum transverse overlap of 
the rim portions of the adjacent first bands (20) is 100 mm. 

26. A vapour barrier according to claim 25, wherein the maximum transverse overlap is 70 
mm. 

15 

27. A vapour barrier according to any of the claims 21-26 and being in the form of a web- 
Itke material, the parallel, band-shaped openings (21,24) extending in the longitudinal 
direction of the web-like material. 

20 28. A method of making a water vapour barrier, said method comprising 

forming an elongated layer of water absorbing, fibrous material (18), 
applying to a first side surface of the layer of water absorbing, fibrous material (18) 
a plurality of transversely spaced, parallel first bands (20) of a first, water impervious 
membrane material, and 

25 applying to an opposite, second side surface of the layer of water absorbing, 

fibrous material (18) a plurality of transversely spaced, parallel second bands (23), at least 
some of which are of a second membrane material, which is of the type having a water 
vapour diffusion resistance, which varies in dependency of the relative moisture of air in 
contact therewith, 

30 each of said second bands (23) having a width exceeding the width of a 

corresponding space (21) between adjacent first bands (20) and being applied so as to 
overlap said space and adjacent rim portions of said adjacent first bands. 

29. A method according to claim 28, wherein said first membrane material is substantially 
35 impervious to water vapour. 
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30. A method according to claim 28 or 29, wherein at least some of said first and second 
bands (20,23) are films or foils which are adhered to the side surfaces of the layer of 
water absorbing fibrous material (18). 

5 

31 . A method according to claim 29 or 30, wherein the first bands (20) are polyethylene 
films or foils which are connected to thermoplastic fibres of the layer (18) of water 
absorbing material by heating and fusing. 

10 32. A method according to any of the claims 28-31 , wherein at least some of the second 
bands (23) are fastened to the layer of water absorbing material (1 8) by means of a glue. 

33. A method according to claim 32, wherein net-like bands of a suitable polymer glue are 
interposed between said second bands (23) and the layer of water absorbing material 
15 (18). 
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the international application as filed has been furnished. 
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report.) 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 Reference is made to the following documents, also cited by the applicant: 

D1: WO-A-85 00188 
D2: WO-A-96 33321 

1.1 The invention according to claim 1 relates to a vapour barrier, of the type used in 
building structures such as roof or wall structures, formed by a pair of water 
impervious membranes arranged on both sides of a water absorbing materiaL 
Further, the invention according to claim 28 relates to a method of producing such 
a barrier. 

1 .2 The closest prior art is found in figure 1 of document D1 , the two membranes (ref. 
1 and 2) having through openings (ref. 5 and 6). 

2 The subject-matter of claim 1 is new and also inventive for the following reasons 
(Articles 33(2)&(3) PCT): 

Problem: To further develop such a vapour barrier that 

- I - the moisture accumulation in the roof or wall structure, typically due to 

vapour diffusing from the room during winter conditions, is reduced, and 

- II - the efficiency in drying out the roof or wall structure is increased. 
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The solution according to clainn 1 is essentially given by letting a part of the 
second membrane being of a material of the type having a water vapour diffusion 
resistance, which varies in dependency of the relative humidity of air in contact 
therewith, such that the vapour diffusion resistance is reduced when the relative 
humidity increases, and vice versa. 

2.1 None of the documents cited in the research report indicate this solution, nor give 
hints which in combination could lead thereto. The solution of document D1, see 
figure 1, lacks this component entirely. Document D2 in fact discloses a film or 
membrane with the above mentioned diffusion properties (see figure 1). However, 
this film is used in connection with an additional carrier layer, e.g. of paper (see 
page 4, line 6 - page 6, line 16). In this way the first problem of reducing vapour 
diffusion is solved. But, the problem of efficiently drying out of the structure 
remains unsolved. There are no hints towards the solution of the invention, where 
the drying out is guarantied both by diffusion, condensation and drainage. 

3 The industrial applicability is also given (Article 33(4) PCT). 

4 The related method of producing according to claim 28 also fulfils the 
requirements of Article 33 PCT. 

5 Dependent claims 2-27 and 29-33 concern advantageous further developments of 
the subject-matter according to claim 1 and 28, respectively. They fulfil therefore 
as well the requirements of Article 33 PCT as regards novelty, inventive step and 
industrial applicability. 
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A water vapour barrier and a method of making the same 
5 Our ref: 22029 PC1 



New claims, 13 December 2000 

10 1 . A water vapour barrier (1 5) comprising 

a first, water impervious membrane (19) having a plurality of first through openings 

(21.28) defined therein, 

a second, water impervious membrane (22) arranged opposite to the first 
membrane (19), 

15 water absorbing material (18) being anranged within one or more spaces being 

defined between the first and second membranes (19,22), and 

characterised In that at least part of said second membrane (22) is of a material of 
the type having a water vapour diffusion resistance, which varies in dependency of the 
relative humidity of air in contact therewith, such that the vapour diffusion resistance is 

20 reduced when the relative humidity increases, and vice versa. 

2. A vapour barrier according to claim 1 , wherein a plurality of second through openings 

(24.29) arefonned in said second membrane (22), and wherein each of said spaces 
interconnecting said first openings (21,28) and second openings (24,29). 

25 

3. A vapour barrier according to claim 2, wherein the first through openings (21,28) are 
offset to said second through openings (24,29). 

4. A vapour barrier according to any of claims 1 -3, wherein the first membrane (1 9) is 
30 substantially impen/ious to water vapour. 

5. A vapour barrier according to any of claims 1-4, wherein the first and second 
membranes (19,22) are connected to opposite sides of said water absorbing material, 
which is in the form of an intermediate layer (18). 
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6. A vapour barri e r according to cla i m 5, wh e re i n th e s e cond through op e nings (2^,29) 
covo r a s ub s tantially larg e r ar e a of the surfac e of th e water absorbing mat e ri a l than tho 
first through openings (21 ,28), or vice v e rsa, wh e r e by th e vapour transport in the vapour 
barrier in a dir e ction from th e second m e mbran e to th e first membran e is pr e dominant, or 
5 vic e v e rsa . 

6. A vapour barrier according to claim 5, wherein either the second through 
openings (24,29) cover a substantially larger area of the surface of the water 
absorbing material than the first through openings (21,28), whereby the vapour 

1 0 transport in the vapour barrier in a direction from the second membrane to the first 
membrane is predominant, or the first through openings (21,28) cover a 
substantially larger area of the surface of the water absorbing material than the 
second through openings (24,29), whereby the vapour transport in the vapour 
barrier in a direction from the first membrane to the second membrane is 

15 predominant 

7. A vapour barrier according to claim 5 or 6, wherein the thickness of the intermediate 
layer (18) of water absorbing material is 0.2-1.5 mm, 

20 8. A vapour barrier according to any of claim 5-7, wherein the intermediate layer (18) of 
water absorbing material is a fibrous plastic material comprising fibres having a 
hydrophobic fibre core. 

9. A vapour barrier according to any of the preceding claims, wherein the water vapour 
25 diffusion resistance of the first membrane (19) is equivalent to 1 0-100 m air column at any 

relative humidity of air in contact therewith. 

10. A vapour barrier according to any of the preceding claims, wherein the first membrane 
is a film or foil (19). 

30 

11 . A vapour barrier according to any of the preceding claims, wherein the first membrane 
(19) is made from plastic or metallic material. 

12. A vapour barrier according to claim 1 1 , wherein the first membrane (19) is made from 
35 polyethylene or polypropylene. 
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13. A vapour barrier according to claim 12, wherein the first membrane (19) comprises a 
polyethylene film having a weight of 20-100 g/m^, preferably 30-80 g/m^. 

5 14. A vapour barrier according to any of the preceding claims, wherein the water vapour 
diffusion resistance of the second membrane (22) Is equivalent to at least 2 m air column 
at a relative humidity of 20-50% and less than 1 m air column at a relative humidity of 60- 
100% of air in contact with the membrane. 

10 15. A vapour barrier according to claim 14, wherein the water vapour diffusion resistance 
of the second membrane (22) is equivalent to at least 5 m air column at a relative humidity 
of 20-50%. 

16. A vapour barrier according to claim 14 or 15, wherein the water vapour diffusion 
1 5 resistance of the second membrane (22) is equivalent to less than 0.5 m air column, 

preferably about 0.1 m or less, at a relative humidity of 60-100% of air in contact with the 
membrane. 

17. A vapour barrier according to any of the preceding claims, wherein said at least part of 
20 the second membrane (22) is made from at least one material selected from the group 

consisting of polyamide, ethylene-vinyl alcohol-copolymer, polyvinyl alcohol, 
polyurethane, protein derivatives, methyl cellulose, cellophane, linseed oil alkyd, and bone 
glue. 

25 1 8. A vapour barrier according to any of the preceding claims, further comprising a 
moisture distributing outer layer (25) of water absorbing material, which is connected to 
the outer surface of said first membrane (19) or second membrane (22). 

19. A vapour barrier according to claim 18, wherein the outer layer (25) of water absorbing 
30 material is a fibrous, felt-like material. 

20. A vapour barrier according to claim 19, wherein the thickness of the outer layer (25) of 
water absorbing material is less than 0.5 mm, preferably about 0.1 mm. 
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21 . A vapour barrier according to any of tiie preceding claims, wherein the first membrane 
(19) is formed by mutually parallel, transversely spaced first bands (20), the first through 
openings (21) being defined betv^een adjacent first bands (20). 

5 22, A vapour barrier according to any of the preceding claims, wherein the second 
membrane (22) is formed by mutually parallel, transversely spaced second bands (23), 
the second through openings (24) being defined between adjacent second bands (23). 

23. A vapour barrier according to any of the claims 2-22, wherein the minimum spacing 
10 between first and second openings (21,24) defined in the first and second membranes 

(19,22), respectively, is about 20 mm, 

24. A vapour barrier according to claim 22, wherein each of said second bands (23) has a 
width exceeding the width of a corresponding space (21) between adjacent first bands 

15 (20) and overlaps said space and adjacent rim portions of said adjacent first bands. 

25. A vapour barrier according to claim 24, wherein the maximum transverse overlap of 
the rim portions of the adjacent first bands (20) is 100 mm. 

20 26. A vapour barrier according to claim 25, wherein the maximum transverse overlap is 70 
mm. 

27. A vapour barrier according to any of the claims 21-26 and being in the form of a web- 
like material, the parallel, band-shaped openings (21,24) extending in the longitudinal 

25 direction of the web-like material. 

28. A method of making a water vapour barrier, said method comprising 

forming an elongated layer of water absorbing, fibrous materia! (18), 
applying to a first side surface of the layer of water absorbing, fibrous material (18) 
30 a plurality of transversely spaced, parallel first bands (20) of a first, water impervious 
membrane material, and 

applying to an opposite, second side surface of the layer of water absorbing, 
fibrous material (18) a plurality of transversely spaced, parallel second bands (23), at least 
some of which are of a second membrane material, which is of the type having a water 
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vapour diffusion resistance, which varies in dependency of the relative moisture of air in 
contact therewith, 

each of said second bands (23) having a width exceeding the width of a 
corresponding space (21) between adjacent first bands (20) and being applied so as to 
5 overlap said space and adjacent rim portions of said adjacent first bands. 

29. A method according to claim 28, wherein said first membrane material is substantially 
impervious to water vapour. 

10 30. A method according to claim 28 or 29, wherein at least some of said first and second 
bands (20,23) are films or foils which are adhered to the side surfaces of the layer of 
water absorbing fibrous materia! (18). 

31. A method according to claim 29 or 30, wherein the first bands (20) are polyethylene 
15 films or foils which are connected to thermoplastic fibres of the layer (18) of water 

absorbing material by heating and fusing. 

32. A method according to any of the claims 28-31 , wherein at least some of the second 
bands (23) are fastened to the layer of water absorbing material (18) by means of a glue. 

20 

33. A method according to claim 32, wherein net-like bands of a suitable polymer glue are 
interposed between said second bands (23) and the layer of water absorbing material 
(18). 
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